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Altitudinal distribution rule of Picea schrenkiana forest’s soil organic carbon and

its influencing factors

Aminem ELI', CHANG Shunli""* , ZHANG Yutao’, QIU Yao', HE Ping'

1 Key Laboratory of Oasis Ecology, College of Resource and Environment Science, Xinjiang University, Urumqi 830046, China
2 Institute of Forest Ecology, Xinjiang Academy of Forestry, Urumqi 830063, China

Abstract; It has long been a focus of academia to estimate the soil organic carbon content of forests and to study its
influencing factors. The forest soil organic carbon distribution may be present on a hydrothermal gradient; however, most
work carried out in mixed forests cannot accurately reflect the variation of forest soil organic carbon along the hydrothermal
gradient due to an inability to distinguish the effects from multiple community types. The Picea schrenkiana forest is a pure
forest (lower elevation from 1750m above sea level to 2760m at its upper limit) , presenting zonal distribution on the huge
Tianshan Mountains with variable soil organic carbon along the hydrothermal gradient. So effects caused by community type
changes of mixed forest can be excluded. This study set a series of plots and samples along an altitudinal gradient on Picea

schrenkiana. Tt used a potassium dichromate-oxidation external heating method to test soil organic carbon content, discusses
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the distributional law of soil organic carbon density along the altitudinal gradient, and analyses the impacts of hydrothermal
ration and plant community ( biomass) on this law. The results showed that: In 1m depth standard soil profile, the soil
organic carbon density of each altitudinal gradient presented a decreasing trend with increasing profile depth; the soil
organic carbon of each altitudinal gradient was mainly concentrated on the soil surface at a depth of 0—40cm, accounting
for about 60%—70% of the whole section. It had obvious surface assembly; the total soil organic carbon density of the
standard profile, which peaked on the middle part of the north slope of the Tianshan Mountains’ forest, from the lower
elevation limit to the upper limit presented an indistinctive bimodal change which decreased, increased and then decreased
further. The peaks appeared at an altitude of 1800—2000m and 2400—2600m; the organic carbon density at an altitude of
2600—2800m reached a minimum. The average diameter at breast height of the Tianshan Mountains’ forest at different
altitudes showed a trend that decreased then increased and then decreased again, consistent with the soil organic carbon

density variation law. The variation of soil organic carbon density along the elevation results from the combined action of

hydrothermal gradient variation and affected forest growth.

Key Words: soil organic carbon density; vertical zones; Tianshan Mountains’ forest; picea schrenkiana
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Fig.1 Soil organic carbon density variation of same altitudes at the different depth
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Fig.2 Soil organic carbon density variation of different altitudes at the same depth
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Table 2 The correlation matrix between the soil total organic carbon density and climatic factors surface humidity index
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Table 3 The surface dry humidity index at different altitudes

ER 7 A/ C AR AL Kira THEEESEEL  BIERAEY TIRER
Elevation/m July average temperature ET1 ET2 K1 BK

1500 18.98 13.98 8.98 11.42 7.92

2000 15.06 10.06 5.06 18.06 12.05

2200 13.82 8.82 3.82 18.32 23.14

2600 11.34 6.34 1.34 18.79 11.97

2700 10.72 5.72 0.72 19.01 12.01
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Fig.3 Layers of soil organic carbon density as a percentage of the total cross-section and total organic carbon density, annual pricipitation,

mean annual temperature, Picea schrenkiana DBH and tree height variation with different altitude
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Table 4 Aboveground biomass of spruce forest at different altitudes

- FENE PSRE W

. Average Average tree Biomass/
Elevation/m . R

DBH/cm height/m (kg/m*)
1800—2000 18.98 14.99 21.62
2000—2200 17.08 14.89 17.67
2200—2400 21.37 14.41 16.07
2400—2600 20.12 11.83 11.35

2600—2800 15.71 8.25 2.70
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